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Abstract: [Objective] The study obtained Vitroscilla Hemoglobin gene integration expression in Ba-
cillus subtilis for enhancing function in B-Galactosidase production. [ Method) Using promoter P43 and
pAOl,an integrated vector of B. subtilis,pA-vgb,which was an integrated expression vector of vgb gene,
was constructed. Using the method of double homologous recombination between plasmid pA-vgb and
B. subtilis DB104:bga chromosome,vgb gene was integrated into DB104 :bga,and then got a vgb-integrated
expression strain named B. subtilis DB104: vbga. The result was identified by PCR analysis and Southern
blot. Shake flask was used to study the function of VHb protein in production of g-Galactoside. [Result]
B. subtilis DB104 ;:vbga was identified by PCR analysis and Southern blot,and the VHb protein had bio-ac-
tivity. The results of shake flask showed that:at 250 r/min aeration, the productions of B-Galactoside of
B. subtilis DB104:vbga and DB104:bga were not significanty different;at 150 r/min aeration, the expres-
sion of vgh gene can improve B-Galactoside production,and the activity of B-Galactoside was 14. 9% higher
than that of the control. [Conclusion]) In this study,it was clearly demonstrated that VHb significantly en-

hanced g-Galactosidase production by recombinant B. subtilis.
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LT AR B 339 fR PG AU AR MR B K 2 2 i B 2 2 Bt B
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1.1.3 sl#ikit 54 M MR GenBank HiAliFLZF
TR P43 JH 31 F1 vgh HEPI R F 1, R 51 ¥
T84 Primer Premier 5.0 435 it 514 pl/p2 1
p3/P4:

pl:5"-AT GTCGACCTGTCATGCAGGCCGGG-3',

p2:5'-GGGAATTCCATGTGTACATTCCTC-3',
p3:5-GGGAATTC ATGTTAGACCAGCAAAC -3,
p4:5'-GCCCGCGGTTTATTCAACCGCT-3',

EGI Y pl Al p2 B 5" A B A Sal T 5
EcoR T BgYI7 5 . 7514 p3 Al pd (19 5" 343 551 A
EcoR T 5 Sac Il B Y14 45 CT 5 26 Bk 5 B0 4 il D) 437
SO G =T AR MR A B F A
1.2 HF &
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DNA Jy#itr, HH51¥ pl M p2 ¥ 31 5 3 + P43,
PCR WK & K :10 X PCR Buffer(Mg®™) 2.5 ul,
dANTP(2.5 mmol/L) 2.0 pL.5/%) p1(20 pmol/L)
2.0 pL. 8% p2 (20 pmol/L)2. 0 L, H DNA
2.5 ng, Taq B (5 U/pl)0. 25 pL, K H K ZE 25
pLo PCR W 5K :94 CAEME 2 min; 94 CAEE
30 $,60 CiBk 30 s,72 CHEff 30 5,35 PMFIF;72
‘CHEf# 10 min, P =4 Sal T F1 EcoR T 1)
[l o o B B Al 7 28 AT T 5 400K pAoL |, 715
Bl Al B ZFJAT PR RE S R IR BUAK pAL

DLk pUCS 16 R4, FH51 4 p3 Fil p4 PCR
P ogb BN, PCR MK £ 5 :10 X PCR Buffer
(Mg"™) 2.5 yL,dNTP(2. 5 mmol/L) 2.0 pL.5%)
p3 (20 pmol/L)2. 0 pL, 5[ 4¥ p4 (20 pmol/L)2. 0
pL R DNA 2.5 ng, Taq (5 U/pl)0. 25 L.
KEAKZE 25 pl., PCR I &M R:94 CAEPE 2
min; 94 C7A8 % 30 5,58 CiB & 30 5,72 CHEff 30
.35 MG s feJi 72 CHEH 10 min, PCR ¥4 =
Wt EcoR 1 F Sac Il B U1 81 f5 50 B 3] A 2 25 £
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A R IR AR pA-vgb, pA-vgb BRI 25 4 0L Kl
1o HIBRGIHE N PIEE EcoR T F Sac 1T XL U Joukr
pA-vgb, B U] 7 ¥y AT B W R R Uk S E

“r-'v{acA

K1 pA-vgb BTk 451

Fig. 1 Plasmid of pA-vgb
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FI Ak B ZEJ AT B DB104 : bga (1 4L A fk I, 45 5 A 5L
AT DB104: vbga, vgb J K 1Y 8 & i 2 WL &
2. pA-vgb i B 208 R BUrE R Cerm) W AE Ry

PUE O e b i, B 5% 0 10 TR AU A A AT B R bk
AR T b AT A . O T 56 TG R 2 A A
P DB104: vbga A9 1E f 14 , 42 BCH L 41 DNA, %
FH PCR #E47K . LA DB104: vbga iy 4K 4 DNA
JfEMR s 519 p3/pd.pl/pd #E4T PCR &I, If: [ul
W 5 i Bk = R AR R A R A R, &
PCR $F IE# )5, UL vgb RR%EF 3847 Southern blot
R

lacA'| erm P43 vegh T 'laca hla, yori
! oy e ek g N

\)A-vgb/
lacA N
——————

DB104:bga
i 1 T
lacA' \l . veh "lacA
! 14 | | ik er‘v L
DB104:vbga

Bl 2 wvgh S M4
Fig. 2

2 R 550

Integration of vgb gene

2.1 MEFATEESHRE pAvgb WERE
pA-vgh 28 EcoR 1 Fl Sac Il XU ), 45 8] 6. 4
10,44 kb 1y 2 £ (& 3) 5 FU 45 SR AHAT .

1 2 3 4 5

6.0 kb 6.4kb

0.5 kb
0.25 kb

4.4kb

3 pA-vgb iEGED) % E
1. SM0393 Marker;2,3. pA-vgb EcoR 1 /Sac [l M EFYI 7=¥)
4. 25 AR f 5 5. DL2000 Markers
Fig. 3 Enzyme of plasmid pA-vgh
1. SM0393 Marker;2,3. pA-vgb EcoR I/Sacll ;
4. Blank sample;5. DL.2000 Marker;

2.2 WEFAFE DB104.vbga B PCR 5 South-
ern blot #& N
Hhi B ZE H AT DB104 : vbga 1) PCR 4 il 4%
W 4, B4 TR 518 pl/pd 43l 47 HE R RKRE
0.9 kb By &k, I B A R B, 45 2R 3k W
vgh KK # 45 5] DB104: bga My G @ {k |, B4
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DNA i9 Southern blot 45 5 (& 5) B.7% . B 5y B A 24
A T 1% B TC 2 A AR S, 2 B OR RZE ST B
DB104 : vbga 4 & %3 .

1 2 3 4 S

0.9kb

4 A 2T R DB104:vbga 1 PCR A3l
L2 X IR 2~4. 514 pl/pd 9919 79 5
2. Lk DB104 :bga 4 & & DNA g HiAR ;
3~4. Ll DB104:vbga Jt {4k DNA J#Hx ;5. DL2000 Marker

Fig. 4 PCR analysis of B. subtilis DB104 :vbga

1. The control;2—4. Product of primers pl/p4;

2. Using DB104 :bga genome DNA as template;
3—4. Using DB104 ;vbga genome DNA as template;

5. DL2000 Marker

DB104:vbga

%6 Abs

400 450 500
¥ /nm Wavelen gth

B 5 A A FF DB104:vbga (# Southern blot # il
1. %R 2.3, L wgh MAFET I 4238 45
Fig. 5 Southern blot of B. subtilis DB104 :vbga

1. The contrapose;2,3. The resultes of Southern
blot using vgh as probe

2.3 VHb &y CO Z XS

XF VHb & A #E47 CO 225615 /0 Hr . 45 5% (F 6)
R H AT B DB104 : vbga MR ZH L 5 CO
G55 JE WG BEAE 419 nm Kb M B0 5 I A, BE 2FFRAT
W DB104 :bga M WK 40 i 5 CO 254 J5 %A X Fh
ZI6IEFEE ., FRUIFIAN VHD gt il CO JE &
CO 55 MM £LE 1, BA Y 27 % 1 6] i 1 35 )
vgh KR )G AL E R IR .

0.020 DB104:bga
0.015 4

0.010

0.005

%6 Abs

0.000 —

—0.005

400 450 500
W /am Wavelength

B 6 VHb i CO 25634t
Fig. 6 CO-difference spectra of VHb

—a— DB104:vbga (250r/min) ;
—— DB104:bga (250 r/min) ;
—|:|—.DB104:V§ga (150 r/min) ;
—0—.DB104:bga (150 r/min)

2000

1500

1000

Bgai& . (Miller B 47 )
Activity curve of Bga

w
f=1
f=1

T

12 18 24 30 36 42 48 60
B /b Time
B 7 KR T B. subtilis DB104 ; vbga Fll
DB104 : bga Y B-2F L4 11 B il 15 1 th 2k
Fig. 7 Activity curve of B-Galactoside (Bga) at different

aerations of B. subtilis DB104 :vbga and DB104 :bga
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Hi P& 7 TN ZESE R 250 r/min S5 F R L Al RE
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T 14.9%,

33 B
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